The aim of this work was to separate and determine the trace tetracycline residues in poultry chest, thigh and liver using High Performance Liquid Chromatography -Diode Array Detector (HPLC-DAD), with a mobile phase mixture consisting of acetonitrile: methanol: oxalic acid (0.01M) (25:15:60) and chromatographic column C 8 . The study was included 32 live poultries, which were received a chest injection of 1m of tetracycline standard solutions. Over four successive days, poultries were slaughter for analysis. The injection with 10×10 3 ppb of tetracycline showed that the traces of tetracycline residues exceeded the maximum residue limit (MRL = 200 ppb) in the thigh and chest meat in the 1 st day and over first and second day of slay respectively. The traces of tetracycline have exceeded the value of (MRL = 600 ppb) in the liver over third and fourth day of slay. Limit of detection was LOD = 0.451 ppb, limit of quantification LOQ was 1.502 ppb, and recovery% of tetracycline at a concentration of 200.0 ppb was (88.966 -91.055%) for Poultry chest, (84.623 -87.667%) for thigh and of around (82.198 -83.688%) for liver with a percentage relative standard deviations (RSD%) of < 1 %.
Introduction
In modern agricultural practice, veterinary drugs are used in a large scale and administered as feed additives or added to the drinking water, in order to prevent the outbreak of diseases [1] . They also are used for therapeutic, and growth promotion purposes [2] . Various human activities such as industrial and domestic wastes and agricultural inputs cause contaminants to enter aquatic environments [3] [4] . Increasing the antibioticresistance leads to problems in the treatment of infectious diseases worldwide [4] . Tetracyclines are widely used in animal husbandry as veterinary drugs, due to their broad-spectrum activity and low cost [5] . The Codex Alimentarius Commission of the FAO/WHO has reported that the maximum residue limits MRLs of tetracycline residues are 200 ppb in muscle, and 600 ppb in liver [6] . Multi-residue detection methods, which simultaneously determine more than one class of veterinary drugs in any matrix, are still limited and are largely confined to liquid chromatography-mass spectrometry (LC-MS) methods. Diode array detector (DAD) as a detector for high performance liquid chromatographic (HPLC) has proved to be a powerful tool for determining and identifying compounds, as it makes possible the on-line acquisition of their UV spectra. In addition, most of the mentioned methods above are used for one class of antibiotics [7] . Figure 1 showed the chemical structure of the tetracycline hydrochloride. The aim of this study was to detect the trace of tetracycline residues in poultry chest, thigh and liver after few days of injection different concentrations of tetracycline. HPLC-DAD and the chromatographic column C 8 were used to determine the traces amount. Validation of the analytical method was achieved to check the analytical purpose of the method is achieved, which is obtaining analytical results with an acceptable uncertainty level or a good confidence level [8] . This validation was followed by identifying each of the Limit of Detection LOD, Limit of quantification LOQ, and recovery.
Definition of validation parameters
Limit of detection (LOD) is the lowest amount of an analyte in a sample, which can be detected (but not necessarily quantified) as an exact value of the signal to noise ratio is 3 [8] .
Limit of quantification (LOQ) is the lowest amount that can be analysed within acceptable precision and accuracy when the signal to noise ratio is 10 [8] .
Recovery (%): The accuracy of the method was assessed by recovery test. The recovery of an analytical method is a parameter to measure the efficiency of the method used in the analytes extraction process [9] . 13 .72 g of anhydrous Na 2 HPO 4 and 33.62 g of Na 2 -EDTA in one liter of de-distilled water .The mixture was kept in a dark-color bottle at -20 ⁰C until further use [10] .  A series of standard solutions of tetracycline (1.0-10 x10 3 ppb) were prepared in order to determine the trace residue of the antibiotic using HPLC-DAD technique.
Experimental

Materials and reagents
HPLC-DAD equipment and conditions
Chromatographic column C 8 , mobile phase for HPLC was prepared by mixing a solution of methanol: acetonitrile: oxalic acid (0.01M) (25:15:60 v/v). The flow rate was 1mL/min, and the column temperature was 40⁰C. The injection volume was 20 µL and the compounds studied eluted within 10 min, the wavelength was 269 nm, and the retention time was R t : 4.169 min. 
Injection volume 20μℓ
Sampling Thirty two poultry birds of 21 days old were selected, which were placed in an antibioticfree nutrition system for nine days. Birds were fed by milled corn grains until reaching the suitable age for the study (30 days). The poultry birds were four sets. Two blank sets used to determine all concentrations of the trace residues and other two sets of birds were used to determine each concentration. The concentration of the injected tetracycline was (0.10-1.0-10.0) x10 3 ppb. All sets of poultry (except the blanks sets) were injected with the approved concentrations of the antibiotic at the chest within one day and at the same time.
Eight birds were slaughtered (two blank birds for all concentrations and two tested birds for each concentration every day and over a course of four days. Skin and fat layers were removed to collect samples from the chest, thigh, and liver of each bird.
Sample preparation
The studied samples were prepared according to the following extraction conditions [12] : -two g of chest, thigh or liver was weighed.
-the sample was milled and homogenized using a laboratory milling machine. During milling 2 mL of the solvent was used for extraction and (McIlvain-EDTA at pH=2.6) was added and homogenized with 30 mL of the same solvent for one minute.
-the mixture was processed using an ultrasonic wave at 30 ⁰C for half an hour, then the resulted sample was centrifuged for 15 minutes.
-after 15 min, the liquid layer was separated and filtered.
-the extracted (protein -free) liquid layer was passed onto a solid phase extraction cartridge (SPE-Oasis HLB), in order to isolate the antibiotic.
-tetracycline was eluted from the extraction cartridge with 3.5 mL of methanol. the final extract was then passed through a 0.45 µm size filter which becomes ready for injection into (HPLC-DAD).
Residue Percentage
The residue percentages of tetracycline compound (Res. %) in poultry samples were quantified through [replicating the injection of extraction products of four independent poultry chest, thigh and liver samples for each level. The average percentage of the residue of tetracycline compound in the extraction output of the four samples was calculated by means of the following relationship:
Residue percentage % = Residue average concentration (ppb) Injected solution concentration (ppb) × 100
Preparation of Standard Solutions -The standard stock solution: 10 .820 mg of tetracycline hydrochloride was dissolved in methanol up to 10.0 mL. The final dissolution process was completed in an ultrasonic water bath for five minutes, then the solution was diluted with methanol, to obtain a standard solution 1.0x10 6 ppb of tetracycline. Data was labeled before covering the flask with an aluminum foil and stored at -20 °C for later use. 
Calibration Curve
The linear calibration curve of tetracycline was studied using the external standard method within a concentration range of 1.0-10000.0 ppb using HPLC-DAD in order to determine the trace tetracycline residues in poultry chest, thigh and liver samples according to the analytical conditions stated in Table ( 1) . A volume of 20 µL of each concentration was injected for four consequential times. The corresponding calibration curve based on the relationship between peak area and concentration is illustrated in Figure ( 
Results and Discussion
Selected series of live poultry was injected in the chest with 1 mL of different concentrations of tetracycline (0.10, 1.0 and 10.0) x 10 3 ppb. Poultries were slaughtered over a period of one to four days after injection. Traces of the tetracycline residue in poultry samples were determined according to the optimum analytical conditions in Table 1 . Tables (3, 4, 5) illustrated the average concentrations of the tetracycline residue in two independent poultry samples of the chest, thigh and liver. Table 3 illustrated the reduction in tetracycline residue in thigh as a function of time. Any trace of the tetracycline residue was not detected in the fourth day of the test, although 0.1x 10 3 ppb was injected. The reduction of tetracycline may due to the metabolism process in poultry over four days. The average of the percentage ratio of the tetracycline residue in both samples of thigh meat was reduced over four days. It was 1.448, 1.910, 1.997 % in the first day but reduced to 0, 0.053, 0.056 % in the fourth day, which were in conformity with concentration (0.10, 1.0, 10.0) ×10 3 respectively. Table 4 showed an increased tetracycline residue in poultry chest of all poultry samples compared to the thigh under the same conditions. On the other hand, tetracycline residue in the chest of poultry was reduced over time, (from the first day to the fourth day). The average of the percentage ratio of tetracycline residues decreased from 5.089, 6.675, 7.032% in the first day to 0.275, 0.354, 0.375% in day four of the experiment which were in conformity with concentration (0.10, 1.0, 10.0) ×10 3 respectively. Table 5 showed the approximated trace concentrations of the tetracycline residue in the liver of each poultry compared to its residue in the thigh. When these values compared to the residue in the chest meat of the same poultry, a decrease in the first day of experiment as a function of time was detected. Results showed that there is an increase in tetracycline residue in poultry liver as a function of time when compared with thigh and chest. This means that the metabolism process in the liver was affected starting from the second day of the experiment.
The average of the percentage ratio of tetracycline residues in the liver increased from 1.240, 1.615, 2.691% on the first day, to 4.061, 5.339, 8.935% on the fourth day of the experiment. g: Chromatogram of Tetracycline residue in the liver. Figure 3: (b, c, d) and (e, f, g) Chromatograms of the extracting output of Tetracycline residue on the 1 st and 4 th day respectively of the study for one poultry meat sample (thigh, chest, liver). The injected volume in the 1 st day was 10.0x10 3 ppb.
Figures 3 showed some chromatograms of tetracycline residues in the thigh, chest and liver of a poultry during the study course. The chromatograms showed a main peak of tetracycline, and two small impurity peaks, which may possibly be off-scale extraction and purification method. However, these small peaks did not affect the intensity of the tetracycline peak.
On the other hand, other studies showed that tetracycline values were significantly higher in liver and kidney than intestine [13] [14] . Drug excretion via egg was 3-fold higher for TC than for CTC, The drug was excreted preferentially into the yolk (about 75% of the total amount) and the elimination period lasted between 6 and 11 days for TC and 9 days for CTC [15] . After words, treatment of hens with tetracycline should follow the proposals presented by the joint FAO/WHO Expert Committee on Food Additives.
Validation Method
Criteria of validation for the analytical method used to determine the tetracycline residue in the chest, thigh and liver samples were summarized as follows:
LOD and LOQ:
Standard deviation of background noise values of HPLC-DAD signal before the separation process of tetracycline residue was one of the employed methods for calculation of the detection limit LOD. This method need a stabile DAD detector. SD: standard deviation of average rise in signal background noise value. gA: the slope of the calibration curve of tetracycline in Figure 2 . Table 7 illustrated a comparison between both values of LOD and LOQ of this study and according to referential studies. The value of the LOD and LOQ of this study are considered excellent when compared with reference values (5 and 13 μg/kg) [18] and (7 and 25 μg/kg) [17] . Table 8 showed reduced recovery percentages of tetracycline extracted from 20 samples of poultry chest, thigh and liver and ranged between (88.966 -91.055%), (84.623 -87.667%) and (88.966 -91.055%), respectively with RSD%<1%.
Recovery:
Conclusions and Recommendations
1. Table ( 3) showed an average decreased of the percentage ratio of tetracycline residues in the poultry thigh injected by 1 mL of standard solution 10.0x10 3 ppb. The percentage ratio decreased from 2.010% on the first day to 0.056% on the fourth day of slaughter. 2. Table (4) showed an average decreased of the percentage ratio of tetracycline residues in the poultry chest injected by 1 mL of standard solution 10.0x10 3 ppb. The percentage ratio decreased from 7.114% on the first day to 0.376% on day four of slaughter. 3. Tables (3, 4) showed an increase in tetracycline residues in poultry chest samples compared to those in the thigh samples under the same field experimental conditions. This was due to the mobile permanent of thigh member compared with the chest of poultry. 4. Table (5) showed an increased average of the percentage ratio of tetracycline residues in the poultry liver injected by 1 ml of standard solution 10.0x10 3 ppb. The percentage ratio increased from 2.671% on the first day to 8.898% on day four of slaughter. This may due to over accumulation of tetracycline in the liver over time. 5. Tables (3) showed increased level of tetracycline residues if compared with the injected standard solution 10.0x10 3 ppb, on the first day of slaughter, with a value of MRL = 200ppb in the thigh. In addition, increased level of tetracycline residues was observed in the chest on the first two days of slaughter. Table ( 5) showed increased level of tetracycline residues if compared with the injected standard solution 10.0x10 3 ppb in the third and fourth days of the slaughter, with a value of MRL = 600ppb in the liver 6. The value of the LOD = 0.451ppb, LOQ = 1.502 ppb in this study were considered excellent.
7. The range of the average of percentages recovery ratios of tetracycline 200ppb for 20 samples of poultry chest, thigh, and liver shown in (Table 8) were (88.966 -91.055%), (84.623 -87.667%) and (82.198 -83.688 %) respectively. 8. An easy and quick method was developed to determine tetracycline residues in poultry tissues with a good separation and high sensitivity. This method permitted to analyze various tissue samples such as high, chest, liver. 9. We are suggested here an efficient method for determination of tetracycline residue in poultry, using HPLC-DAD, with good recoveries.
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